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Abstract 
Background:. To determine the frequency and 
type of parasitic infestations in surgically removed 
appendices based on histopathological findings and 
to assess its association with inflammation. 
Methods:  In this cross-sectional study 471 
appendices removed were included  and their  
histopathologic examination reports were observed. 
In cases with parasitic infestations, information 
regarding gender, age and presence of inflammation 
was gathered. Fisher’s exact test at 5% level of 
significance was applied to compare presence of 
inflammatory infiltrates in appendices with and 
without parasites. 
Results: Of the 471 appendectomies performed, 15 
(3.18%) specimens were found to contain parasites, 
all of which were Enterobius vermicularis 
(pinworm). In those 15 cases, age of patients ranged 
from 9 to 45 years with a mean age of 19.07 ± 9.04 
years. Out of those 15 patients, 11 (73.3%) were 
females and 4 (26.7%) were males (male to female 
ratio was 1:2.75). Only 2 out of 15 cases (13.3%) with 
parasitic infestation had inflammation, whereas in 
456 of the remaining non-parasitic appendices, 324 
(71.1%) were positive for inflammation. This 
difference was statistically significant with a p value 
< 0.05. 
Conclusion: Frequency of parasitic infestations in 
surgically removed appendices is low. Very few 
appendices with parasitic infestation are associated 
with inflammation as compared to appendices 
without parasites.   
Key Words:  Parasitic Infestations, Appendices, 
Enterobius vermicularis  
  
Introduction 
Parasitic infestation of the appendix can cause 
appendiceal colic similar to the right lower quadrant 
pain of usual acute appendicitis The vermiform 
appendix, mostly considered to be a vestigial organ, is 
a blind ending pouch extending from the 
posteromedial wall of the cecum.1 Appendicitis is 
defined as the inflammation of the mucosa of the 
vermiform appendix.2 Acute appendicitis is the most 
common cause of an ‘acute abdomen’ and one of the 
most common reasons for emergency gastrointestinal 
surgery.3-6 It is generally seen in patients aged 10-30 
years and is the most common cause of emergency 
abdominal surgery in children.7 The lifetime risk of 
acute appendicitis for men and women is 8.6% and 
6.7%, respectively.8 The inflammation usually results 
from obstruction of the appendiceal lumen which can 
be attributed to lymphoid hyperplasia within the 
appendix or mechanical obstruction by a fecolith or a 
stricture.6 Due to this obstruction, the mucus secreted 
by the appendiceal glands and the inflammatory 
exudate continues to accumulate within the lumen. 
The intraluminal pressure gradually increases and 
becomes sufficient to obstruct the lymphatic drainage 
and later on the venous blood flow, leading to 
ischemia of the appendix wall. This is followed by 
bacterial invasion through the muscularis propria and 
submucosa, producing acute appendicitis.2 
Interestingly, the initial insult of appendiceal 
obstruction can be caused byparasites in its lumen and 
lead to the right lower quadrant pain of usual acute 
appendicitis, which may or may not be associated with 
inflammation.9-12Physical signs and symptoms of such 
patients are similar to the cases of classic acute 
appendicitis. However, in the absence of any 
inflammatory reaction, such an infestation is 
considered to be a component of false acute 
appendicitis.10Enterobius vermicularis, Schistosoma 
species, Taenia species and Ascaris lumbricoides are 
most commonly associated with 
appendicitis.7,13However, it is still not clear that 
whether the parasites found in the appendix are 
actually involved in the pathogenesis of appendicitis 
or are just an incidental finding.14,15 
 
Patients and Methods 
This cross-sectional study was conducted in Pathology 
department of Benazir Bhutto Hospital, Rawalpindi. 
All 471 appendices that were removed either by 
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laparoscopic or open appendectomy were included in 
the study. In cases with parasitic infestations, further 
information regarding gender and age of patients was 
gathered. Presence or absence of inflammatory 
reaction in those appendices with parasites was noted. 
Similarly, the number of appendices with 
inflammation but without parasites was also 
determined. Fisher’s exact test at 5% level of 
significance was then applied to compare the presence 
of inflammatory infiltrates in appendices with and 
without parasites.   
Results 
A total of 471 appendectomies (laparoscopic and open) 
were performed at Benazir Bhutto Hospital, 
Rawalpindi in 2016. Of the 471 appendectomies 
performed,15(3.18%) specimens were found to contain 
parasites.  
 
Figure 1: Pinworm infestation within the lumen of 
appendix without acute inflammation 
 
Table 1: Pattern of inflammation in appendices 
with and without pinworms 
 Appendices 
with 
Pinworms 
Appendices 
without 
pinworms 
Inflammation 
present 
2 324 
Inflammation absent 13 132 
 
The parasite in all those 15 cases was Enterobius 
vermicularis, also known as pinworm (Figure 1). In 
those 15 cases, age of patients ranged from 9 to 45 
years with a mean age of 19.07 ± 9.04 years. Out of 
those 15 patients, 11 (73.3%) were females and 4 
(26.7%) were males. Male to female ratio was 1: 2.75. 
Only 2 out of 15 cases (13.3%)with parasitic infestation 
showed evidence of inflammation. On the other hand, 
out of 456 appendices without parasites, 324 (71.1%) 
were positive for inflammation (Table1). This 
difference was statistically significant with a p value 
<0.05. 
Discussion  
Gastrointestinal infection due to Enterobius 
vermicularis occurs worldwide and is considered to be 
the most common helminth infection,especially in 
children younger than 12 years.16,17 E. vermicularis is 
transmitted by fecal-oral route. Theeggs enter the 
gastrointestinal tract and then hatch into larvae which 
differentiate into adult worms. This cycle takes 
approximately 6 weeks.18The infection is usually 
asymptomatic but the patient complains of perianal 
pruritus, lethargy, generalized weakness or abdominal 
colic.19 Due to its low pathogenicity, E. vermicularis 
infestation is not considered to be a serious disease, 
but it has been associated with colitis, perianal abscess 
or granulomas, significant morbidity in females with 
ectopic infections, chronic pelvic pain, pelvic 
inflammatory disease and acute 
appendicitis.17However, the role of E. vermicularis in 
clinical appendicitis has been controversial since its 
discovery in the appendiceal lumen in 1898.20 
According to this study finding parasites in surgically 
removed appendices is a rare occurrence, as only 
3.18% of the specimens were found to contain the 
parasite, E. vermicularis. Globally, the reported 
incidence of E. vermicularis in patients with symptoms 
of appendicitis ranges from 0.2% to 41.8%.15 A study 
done in the UK concluded that 13 (2.61%) of the 498 
patients that underwent an appendectomy were 
diagnosed with the parasite Enterobius vermicularis.17 
On the other hand, parasitic infestation was identified 
in 12 (1.8%) out of 660 appendectomies performed , 
showed  a much lower incidence. 21  Out of those 12 
appendices with parasitic infestation, 9 had Enterobius 
vermicularis, whereas the remaining 3 had Taenia.21 
Another study done solely on children revealed a 
pinworm infection rate of 3.14% in appendices 
removed in Midwestern Regional Hospital, Limerick, 
Ireland.22 The role of E. vermicularis as a cause of 
acute appendicitis has been controversial.14 Some 
studies confirm the findings of inflammation in 
appendices found to have pinworms.  Majority of the  
studies report a lower incidence of inflammatory 
changes in patients with appendiceal pinworms.23 The 
reported rates of inflammation in specimens from 
appendices infested with E. vermicularis range from 
13% to 37%.15In our study, 2 out of 15 cases (13.3%) 
showed evidence of inflammation. In Greece, a 
retrospective study showed similar results that only 1 
out of 7 appendices with pinworms was positive for 
inflammation.24 However, it is unclear that whether 
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the inflammatory infiltrates are present because of the 
parasite or if the pinworms are incidental findings in 
appendices where inflammation is already present.15 
Parasites obstructing the lumen of the appendix can 
result in symptoms mimicking acute appendicitis,25 
but histopathological examination may not reveal 
findings of acute inflammation,11,26as shown by our 
study results. As already mentioned, pinworm 
infestation without inflammatory reaction is 
considered to be a component of false acute 
appendicitis and the removal of a pathologically 
normal appendix is termed as negative 
appendectomy.27It is still a matter of debate among 
surgeons who perform laparoscopic appendectomy 
that whether an appendix appearing normal 
macroscopically with no other alternate pathology, 
should be removed. If the appendix is not acutely 
inflamed, appendectomy should be done carefully as 
there is a possibility of E. vermicularis infection and 
hence a risk of peritoneal contamination.17 When 
suspected, these patients should be clinically observed 
and re-evaluated before considering 
appendectomy.10,17Pinworm is most commonly 
diagnosed with the Scotch tape test which involves 
pressing the strip of cellophane tape over the anal area 
and examining under the microscope for eggs.16,28 For 
pinworm infection the drug of choice is either 
albendazole, mebendazole or pyrantel pamoate.16 
 
Conclusion 
1.Frequency of parasitic infestations in surgically 
removed appendices is low. 
2.Very few appendices with parasitic infestation are 
associated with inflammation as compared to 
appendices without parasites. 
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